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Abstract- In recent time, technology applications in different 
fields, especially Business Intelligence (BI) have been developed 
rapidly and considered to be one of the most significant uses of 
information technology with special position reserved. The 
application of BI systems provides organizations with a sense of 
superiority in the competitive environment. Despite many 
advantages, the companies applying such systems may also 
encounter problems in decision-making process because of the 
highly diversified interactions within the systems. Hence, the 
choice of a suitable BI platform is important to take the great 
advantage of using information technology in all organizational 
fields. The current research aims at addressing the problems 
existed in the organizational decision-making process, proposing 
and implementing a suitable BI platform using Iranian 
companies as case study. The paper attempts to present a solitary 
model based on studying different methods in BI platform choice 
and applying the chosen BI platform for different decision-
making processes. The results from evaluating the effectiveness 
of subsequently implementing the model for Iranian Industrial 
companies are discussed.  
Key words: Business Intelligence (BI); The Analytic Hierarchy- 
Process (AHP); information technology; Decision-making. 
 
INTRODUCTION 
Because of the intensive market competitions nowadays, it 
is essential for companies to reduce expenses, increase 
return on investment and shorten the time required for 
supplying goods and services to meet the customers’ needs. 
Business intelligence (BI) is considered as a solitary 
platform with varied applications that can be used 
effectively in service management to achieve organizational 
objectives[18]. The BI systems are designed to provide 
organizations with comprehensive information required[19]. 
BI refers to skills, technologies, applications and practices 
used to help a business acquire a better understanding of its 
commercial context; it collects information itself used to 
support better business decision making[10]. 
BI technologies are used to provide historical, current, and 
predictive views of business operations[20]. Common 
functions of BI technologies are reporting, OLAP (on-line 
analytical process), analytics, data mining, business 
performance management, benchmarks, text mining, and 
predictive analytics[21]. The systematic use of these BI 
technologies forms a BI system that helps support better 
business decision-making, thus a BI system is also called a 
decision support system (DSS)[11]. A well-known AHP 
(analytic hierarchy process) method, introduced by Saati, is 
an example of the BI systems. Use of the AHP method can 
direct us towards a set of alternatives and concerns related 
to decision-making processes[17]. The method has been used 
in many fields of study. For example, Schniederjans and 
Wilson (2001) applied the AHP method to measure the 
specifications related to planning and consequently apply 
them in a targeted planning system in order to choose and 
develop a suitable intelligent system [22]. In this paper, we 
also adopt the commonly used AHP framework to examine 
the decision makers’ tangible and non-tangible values, 
integrate these values with the competition-based targets in 
choosing BI platforms, and subsequently use the chosen BI 
platforms to facilitate the group decision-making process.  
LITERATURE REVIEW 
Theoretically, BI represents a collection of processes, tools 
and technologies helpful in achieving organizational 
objectives by considerably increasing profits, improving 
productivity, or growing sale volumes and diversifying 
services of an enterprise[23]. Using BI methods, the 
corporate data can be organized, analyzed in the way to 
convert raw incomprehensible information into intelligent 
and useful knowledge needed to initiate a profitable 
business action. Thus it is about analyzing and re-arranging 
the data according to the crucial relationships between the 
data items.  The use of BI platforms serves to identify what 
key data to collect and how data can be managed in an 
optimal manner to achieve maximum organizational 
outcomes.  
Importance of choosing a Business Intelligence platform:  
Exploring and exploiting raw data is important to find 
solutions to address many organization’s critical issues such 
as 'what was the net profit for a particular product last year 
and how may we increase?'. So there arises a necessity of a 
well planned BI system, leading to a greater profitability by 
reducing the operating costs, increasing the sales and 
improving the customer satisfaction and enhancing 
competitiveness[2]. However, to integrate predictive 
analytics technologies into the BI applications may 
encounter some drawbacks if the platforms are used and 
delivered without any modifications [12]. Hence, it is 
important to understand that cost, performance, support and 
productivity gains are, in many cases, based on vendors’ 
beliefs.  The variation of beliefs and values placed on 
different outcomes will differentiate the choice of BI 
platforms.  
BI Environment & Business Flow:  
Choosing and implementing BI is a long process and 
requires extensive analysis and investment. A typical BI 
environment involves business models, data models, data 
sources, ETL, tools needed to transform and organize the 
data into useful information, target data warehouse, data 
marts, OLAP analysis and reporting tools[24]. The value of 
an OLAP tool is derived from the ability to quickly analyze 
2009 Third International Symposium on Intelligent Information Technology Application
978-0-7695-3859-4/09 $26.00 © 2009 IEEE
DOI 10.1109/IITA.2009.408
743
the data from multiple points of view, calculate the 
aggregations and store them directly in the OLAP 
databases[1].  
The other tools that are provided by some BI venders are 
Data Mining applications. Data mining, also known as 
Knowledgee Discovery in Databases (KDD), is the process 
of automatically searching large volumes of data for 
patterns. In order to achieve this, data mining uses 
computational techniques from statistics, machine learning, 
and pattern recognition[3] . 
Setting up a Business Intelligence environment not only 
relies on tools, techniques and processes, it also requires 
skilled business people to carefully drive these in the right 
direction. Care should be taken in understanding the 
business requirements, setting up the targets, analyzing and 
defining the various processes associated with these, 
determining what kind of data needed and how to source 
and target for that data for BI analysis.  
Research methodology 
The process for choosing BI platforms is highly challenging. 
Although most BIs are similar, they are potentially different 
in platforms. Nowadays, there are many companies around 
the world considered BI as distributors, each introducing 
their own products as qualified in meeting all organizational 
needs. Now, a question arises: how are we required to do to 
not only overcome the prevailing risks but also take the 
advantages available regarding the vast numbers of 
producers and products in related markets? 
The qualified experts recommend performing the task 
mentioned step by step without taking risks. To pave the 
way for success in implementation process and also to 
achieve the greatest amount of turnover, ten stages should 
be closely followed: 1) set a BI team to gather information; 
2) verify the perspectives, strategic plans, organizational 
targets and KPIs (key performance indicators); 3) get a list 
of BI’s prevailing capabilities and related technical 
information; 4) get a list of candidates for decision-making 
process; 5) limit the number of candidates to 6-10; 6) get 
appropriate RFP (request for personal); 7) review the 
comments and recommendations; 8) choose three top 
options; 9) present each platform to chosen providers; and 
10) choose the final provider.  
Methods used to choose BI platforms 
Methods including asset-taking, grading, mathematical 
optimization and multi-criteria decision-making have been 
used to choose BI platforms recently. The asset-taking 
method is considered as a sense-based method, easily 
reflecting the decision makers’ comments and perspectives. 
The grading method, introduced by Buss, is used to 
compare computer projects. This method has the limitations 
mentioned in asset-taking method[13]. Like target and non-
linear planning, mathematical optimization can be applied in 
information system (IS). Santanam and Kiparisis were 
among those who applied non-linear planning to optimize 
resources along with factors reactions. The model proposed 
shows the mutual dependence existing among projects used 
to choose IS[15, 16]. Lee and Kim claimed that the above-
mentioned model has limited criteria, they combined the 
analytical network process and zero & one planning system 
to choose a suitable project. Badri also presented a zero & 
one planning system with multiple criteria concerned 
including all advantages, soft and hard wares, expenses, risk 
factor, decision makers and customers’ needs and also 
limitations related to employment time[14]. 
Choosing a suitable BI Vendor through AHP method 
In the last decade the business intelligence market has been 
relatively fragmented with a lot of different vendors offering 
solutions, which were designed to operate with a large 
variety of different databases, data-sources (eg. ERP, CRM, 
SCM), operating systems, portal technologies and 
web/application servers.  
Consolidation in the BI market had been forecasted and 
rumored for many years, but finally happened with a 
vengeance in 2007. Oracle started the rush with its 
acquisition of Hyperion, followed closely by SAP buying 
Outlook Soft and then Business Objects, which had already 
acquired Cartesis and ALG earlier in the year. By the end of 
2007, IBM finally announced the Cognos acquisition. 
With the completion of these acquisitions, only a few 
significant vendors of Business Intelligence technology 
remain. The most important of these vendors are now 
obviously IBM, Microsoft, Oracle[25]. Often their market 
share is still made up of numerous different BI products, not 
always tightly integrated. However, there are also some 
companies that continue a more independent course, such as 
MicroStrategy, Information Builders, SAS and Qliktech. 
Among so many choices, one needs to choose a suitable BI 
vendor through AHP method.  The following steps are to be 
considered to choose the right one:  
1) Defining the model’s target, this is mainly concerned 
on adopting a suitable BI platform for organizations.  
2) Setting hierarchy structures: this step is mainly 
concerned on setting a model target based on criteria 
available. There are two sets of criteria used to define 
the quality of option related to model’s target: a) the 
criteria related to BI solutions, such as total expense,  
implementation time, capabilities, the easiness of 
application, flexibility and performance; b) the criteria 
related to vendor covering fame, technical ability and 
services.  Two criteria compose the first layer of the 
hierarchy structure (see Figure 1) 
3) Verifying the decision-making options: this step is 
required to perform in model choice process mentioned 
754
earlier, in which three vendors are considered as 
options for decision making. 
4) Verifying the decision-making criteria in each step of 
hierarchy structures: at this stage, all potential decision 
makers (DM) are being invited to make comments 
about the priority of criteria in choosing a suitable BI 
system. In a case there is no single decision maker for 
mentioned choice project, AHP model is considered as 
single but in a case there are lots of decision makers, a 
group AHP model is used. The criteria used may be of 
quantitative or qualitative kinds [17]. The classification 
is mainly based on table values represented in Table 1. 
The decision matrix is then put under study in view of 
compatibility once decision makers make their own 
comments. In case of any sorts of incompatibilities, 
there should be some attempts to correct them. 
Table 1: the evaluation-based specifications and their mathematical value 
Partial importance 
(Degree) 
The partial comparison  of I index against J 
one in relation to the target concerned 
1 The equality importance 
3 The weak importance of i against j 
5 The strong importance of i against j 
7 The very strong importance of i against j 
9 The complete importance of i against j 
 
The scores 2, 8, 6 and 4 represent intermediate values 
among the mentioned specifications and DM can also apply 
them. 
5) The pair comparison of options for each criterion from 
the most bottom stage: at this stage, a matrix of such 
feature is being composed for each criterion, used to 
verify the strength and weakness of each option. To set 
the mentioned matrix, the BI team can try either of the 
following four options: (a) applying the researches 
performed by institutes including Gartner group on BI 
vendor specifications; (b) applying the expertise’s 
comments in setting the matrix mentioned above; (c) 
applying the experience of popular companies in BI 
platforms; and (d) applying the research-based papers 
in comparing the performance and qualification of BI 
vendor companies and consequently extracting 
comparison-based information for each criterion. 
6) The model final solution: at this stage, all data required 
to solve the model are being made available and the 
most suitable option will be known once the model has 
been finally solved. To finally solve the model, a set of 
techniques verified in decision-making processes can be 
applied. To facilitate this task, you can use a soft ware 
named Expert Choice to input the data and solve the 
model.  Figure 1 shows the final form of AHP model.   
 
 
Figure 1: the final form of AHP model 
 
7) Discussion and inference: at the last step, the final 
options will be extracted from the model to apply to the 
inference fields, such as market stock, fame, firm size, 
industry, completeness of capabilities and specifications, 
and the side tools. To choose the final provider, a 
process named BI choice has been applied. 
 
Case study 
The model has been performed using the cluster of 
companies operating in Iran. Among all options available, 
three companies named IBM (note: In January 2008, IBM 
completed its acquisition of Cognos, so this research is 
based on IBM-Cognos), ORACLE and Microsoft have been 
chosen as final options for the model under study.  
To perform a highly valid comparison, the statistics related 
to research groups in BI field have been first studied. Then 
an expert board has been invited to make the paired 
matrixes among three options complete.  
A decision maker inside each organization verifies the 
priority of criteria included. The results are displayed in 
Table 2.  
The matrix shows the priority of systematic criteria to 
vendor ones. Table 3 shows the priority of each systematic 
criterion and Table 4 shows the priority of each vendor 
criteria.  
Table 2: the classification of applied criteria in view of DM  
Vendor 
criteria 
Applied systematic criteria  
2 1 Systematic criteria 
1 0.5 Vendor criteria 
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Table 3: the classification of applied criteria in view of DM 
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Table 4: the classification of seller criteria in view of DM 
 Fame Technical 
ability 
Services 
Fame 1 0.33 1 
Technical 
ability 
3 1 5 
Services 1 0.2 1 
 
Table 5: the scores of each option after normalizing and averaging 
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After completing all matrixes included, the final solution of 
AHP model can be obtained as following: 
Stage 1: all matrixes are required to be normalized in a 
linear way. To do so, any figures are to be divided by the 
total sum of each column. Then a matrix is consequently is 
obtained whose total column sum is equal to 1.  
Stage 2: it is essentially required to measure the average in 
all matrixes normalized, reflecting the value of each 
criterion in prioritized matrixes and also the score of each 
option in pair-compared matrixes. Like pair-compared 
matrixes, priority-based matrixes are to be normalized and 
averaged. The final figures obtained reflect the effective 
value or weight of each criterion. The final values and 
weights for each criterion are represented in Tables 6, 7 & 8.  
Table 6: weight or value of target criteria after normalizing and averaging 
 Applied criteria Seller criteria 
weight 0.333 0.667 
 
Table 7: weight or value of applied criteria after normalizing and averaging 
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Table 8:  weight or value of seller criteria after normalizing and averaging 
 fame Technical skill Services 
weight 0.156 0.659 0.185 
 
Table 9: calculations used to measure the score of each option in applied 
criteria 
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Table 10: calculations used to measure the score of each option  
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Table 11: calculations used to measure the score of each option for model 
target 
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Stage 3: in each stage, it is essentially required to multiple 
the matrix of each score by the matrix of weight criteria to 
obtain the score of each option in related stage.  
Stage 4: in the latest stage, the final score of options can be 
obtained through target view and any option with higher 
score is being considered as final model choice. The final 
calculations are represented in tables 9, 10 and 11. 
As seen in tables, the final score for the second option 
“Oracle Company” is considered as final choice with 
highest value. Finally, the option selected is being deeply 
studied by managers in charge and the final decision is 
hereby made after analyzing the results.  
CONCLUSION 
In recent years, CIOs have been increasingly required to 
invest in technologies that drive business transformation and 
strategic change. The fact that BI is a top priority for CIOs 
indicates that they see BI as part of the answer to this 
requirement. BI can deliver on this promise if deployed 
successfully because it could improve decision making and 
operational efficiency, which in turn drives the top line and 
the bottom line. BI platforms enable users to build 
applications that help organizations learn and understand 
their business. The increasing scope of BI platforms– to 
include additional capability and to reach a greater number 
and more types of users – will also perpetuate market 
growth, consequently implementing BI solutions in 
companies is considered as a valuable asset which may 
impose inevitable damages on organization’s performances 
if failed. So, the best way to secure the success is to make 
potentially applicable decisions on BI qualifications and 
correctly choose a vendor. In this research, a process 
consisting ten stages is being represented. AHP model has 
also been used to choose an optimized option. The correct 
application of such model in a case study reflects its secured 
performance.   
Currently, following received a request from one of Iranian 
private bank; we are using this model for them and we hope 
can use this model for every company that would like 
reduce choice risks for using BI platforms. 
 
 
 
 
References: 
[1]  D. Loshin and  K. Barry Douglas, Business Intelligence, The Savvy Manager's 
       Guides, Morgan Kaufmann Publishers 2003. pp.57-58. 
[2]  C. Howson, Successful Business Intelligence, McGraw-Hill, 2008, pp. 
35-51.   
[3]  D. Pareek, Business Intelligence for Telecommunications, first edition, 
2007,pp.87-90. 
 [4]  Z. Michalewicz and M. Schmidt, M. Michalewicz  and C. Chiriac , 
Adaptive Business Intelligence, Springer, School of Computer 
Science, University of Adelaide, 2007, p.113. 
[5]  M.L. Gonzales,  IBM Data Warehousing with IBM Business 
Intelligence tools, first edition,  Wiley,2003. pp.595-621 
[6]  Oracle Database 11g for Data Warehousing and Business Intelligence , 
An Oracle White Paper, September 2008 
[7]  D. Volitich, IBM Cognos 8 Business Intelligence: The Official Guide, 
McGraw-Hill , 2008 ,pp.157-200. 
[8]  R.Stackowiak and J.h Rayman, R. Greenwald, Oracle® Data 
Warehousing and Business Intelligence Solutions, Wiley,2007. pp. 127-
169. 
[9]  D, Harts , Microsoft® Office 2007 Business Intelligence: Reporting, 
Analysis, and Measurement from the Desktop, McGraw-
Hill ,2007,pp.207- 220 
[10]   H. P. Luhn (October 1958). "A Business Intelligence System" (PDF). 
IBM Journal. p. 28.  
[11]   D. J. Power (2007-03-10). "A Brief History of Decision Support 
Systems, version 4.0". DSSResources.COM. 
http:..dssresources.com.history.dsshistory.html. Retrieved on 2008-07-
10.   
[12] M. Siemers and A. Viljoen, The metamorphosis of business 
intelligence, 13 July 2004, 
http:..www.itweb.co.za.office.bytes.0407130804t.htm 
[13]  M.D.J.  Buss, How to rank computer projects, Harvard business 
review, NO 61,1983 
[14]  J.W. Lee and S.H .Kim, using analytic network process and goal 
programming for interdependent information system project selection, 
computer & operation research, no27,2000. 
[15] R. Santhanam, Kyparisis, a multiple criteria decision model for 
information system project selection, computer & operations research, 
No.22.1995 
[16] Fathiyan and Zanjani, A decision making model for enterprise systems, 
Management journal, o. 9.10,2003. 
[17] T.L.Saaty, the analytic hierarchy process, New York, Mc-Grow-
Hill,1980 
[18] M.Raisinghani, Business intelligence in the digital economy : 
opportunities: limitations, and risks, Published in the United States of 
America by Idea Group Publishing (an imprint of Idea Group Inc.), 
2004, pp. 141 
[19] R. Simon & L. Shaffer, Data warehousing and business intelligence 
for e-commerce, Morgan Kaufmann Publishers, 2001, pp.46. 
[20] M. Gunderloy ,T. Sneath,  SQL Server's Developer's Guide to OLAP 
with Analysis Services, Published By: John Wiley & Sons, Inc.,2003, 
p.23. 
[21] M. Gunderloy ,T. Sneath,  SQL Server's Developer's Guide to OLAP 
with Analysis Services, Published By: John Wiley & Sons, Inc.,2003, 
p.146. 
[22] M.J.Schniederjans ,R.L.Wilson , using AHP and goal programming 
for information system project selection , No.20, 2001. 
[23] J. Richardson, K. Schlegel, B. Hostmann, N.  McMurchy, Gartner 
research on Magic Quadrant for Business Intelligence Platforms, ID 
Number: G00154227, 2008, pp.2. 
[24] M. Gunderloy ,T. Sneath,  SQL Server's Developer's Guide to OLAP 
with Analysis Services, Published By: John Wiley & Sons, 
Inc.,2003,PP.57. 
[25] J. Richardson, K. Schlegel, B. Hostmann, L. Sallam, Gartner research 
on  Magic Quadrant for Business Intelligence Platforms 
         ID Number: G00163529, 2009, pp.2-32. 
 
787
